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WHAT IS CLAIMED IS; 

1 . An electrophotographic machine for printing toner-based 
images comprising: 

5 a diargjng station for applying an electrostatic charge to a 

photoconductor, 

a discharge station for selectively dischargi'tiE the photoconductor 
to create a charged, latent electrostatic image; 

a toner station for applying toner particles to the latwit electrostatic 
1 0 image to dcv^op a toner image of said rfectrostatic image; and 

a transfer station f<» transferring the toner image to a receiver sheet 
traveling at a speed of at least 15 inches per second, said transfra- station 
comprising a constant oonrent sowrce, a transfer mller coupled to the constant 
current source, said transfer roller comprising a metal core and sleeve with a 
15 selected resistivity, said selected resistivity being high enough to generate a 

sufficient transfer voltage but low enou^ to prevent a breakdown of the dielectric 
material comprising the transfer roller, receiver sheet, toner particles, air and the 
photoconductor. 

20 2. The machine of claim 1 wherein the resistivity of Uje transfer 

roller sleeve is high enough to provide a transfer voltage proximate to but not in 
excess of the breakdown voltage of the dielectric material comprising the transfer 
roUer, receiver sheet, toner particles, air and the photoconductor. 

25 3. The machine ofdaim 2 wherein the resistivity of the transfer 

roller sleeve is high enough to generate a transfer voltage of between 300 and 350 
volts. 

4. The machine of claim 3 wherean the transfer roller has a 
30 resistivity ranging from 1 .0 x itf' ± 0.5 x 10' £l-cm to 0.5 x ) O' ± 0.2 x lO" n-cm. 
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5. The machine of claim 4 wherein the receiver sheet travels at a 
speed of between 15 to 35 inches per second- 

6. In a machine that moves a receiver sJbfiet between a transfer 
5 roller and a photoconductor at a relatively high speed, a process comprising: 

keeping the voltage at the transfer roller high enough to transfer 
toner particles and 

selecting a material for the transfer roller with a resistivity high 
enough to maintain a voltage between the transfer roller and the photoconductor 
10 proximate to but not in excess of the breakdown voltage of dielectric material 
comprising the transfer roller, receiver sheet, toner particles, air and the 
photoconductor. 

7. The process of claim 6 wherein the relatively higji speed is at 
15 least 1 5 inches per seoond. 

8. The process of claim 6 fiiithcr comprising: 
pxoviding a transfer roller; 

applying a current to the roller to generated a transfer voltage for 
20 transfenrijig a toner image from the photoconductor to the receiver sheet; 

wherein the step of selecting comprises selecting a material for the 
transfer roller having » reRistivity in the range of between from 1 .0 x 10^ ± 0.5 x 
10' n-cm to 0.5 X 10? ± 0.2 x 10? Q-cm. 

25 9. TThe process ofclaim 8 further comprising moving the receiver 

sheet past tihe transfer roller at a speed between 1 5 and 35 inches per second. 

1 0. The process of claim 8 wherein the current ranges from 40 to 

80 microamps. 

30 

1 1 . The process of claim 8 wherein the voltage across the transfer 
roller ranges from 510 to 1440 volts. : 
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12. The process of claim 8 wherdn the voltage across liie transfer 
roller ranges from 800 to 1440 volts for a resistivity of about 1 .0 x lO' ± 0.5 x lo' 
Q-cm. 

13. The process of claim 8 wherein the voltage across the Uanster 
roUcrranges from 510 u, iJOOvoltsforaresistivity of about 1.6x 10'+ 0.5 x 

10'C2-cm. 

10 14. A process for TOlectins a material for a transfer roller 

comprising the stq>s of: 

suiq>lying a constant current to a transfer roller having a 
conductive core and a sleeve on the core witii a selected resistivity; 

feeding receiver sheets between the transfer roller and a 
1 5 photoconductor at a relatively high speed; 

selecting a material for ihe transfer mller that is high enough to 
generate a sufficient transfer voltage but low enough to prevent a breakdown of 
dielectric material comprising the transfer roller, receiver sheets, toner, air and the 
photoconductor. 
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15: The process of daim 14 wherein the resistivity of the material 
for Qie transfer roUer is selected to provide a transfer voltage proximate to but not 
in excess of the breakdown voltage of the dielectric material comprising the 
transfer roller, receiver sheets, toner, air and the photoconductor. 



1 6. A process for selecting a material for a transfer roller 

comprising the steps of :• 

supplying a coTistant current to a transfer roller having a 

conductive core and a sleeve on the core with a selected resistivity; 
30 feeding receiver sheets between the translcr roller and a 

photoconductor at a relatively bigji speed; 
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5;etecting a material for transfer roller with a resistivity that is 
inversely proportional to the speed of the receiver sheet tiiorough flie transfer 
station. 

5 1 7, The process of claim 1 6 wherein the resistivity is high enough 

to generate a sufficient transfer voltage but low enough to prevent a breakdown of 
the dielectric material comprising the transfer roller, receiver sheet, toner, air and 
the photoconductor. 

10 18. The proceRR of claim 1 7 wherein the resistivity of the transfer 

roller is selected to provide a transfer voltage proximate to but not in excess of the 
breakdown voltage of the dielectric material comprising the transfer roller, 
receiver sheet, toner, air and the photoconductor. 
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